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To-all whom it may concern:

Be it known that I, JouN BEARDSELL BROADHEAD,
a subject of the King of (Great Britain, residing at Well—
holme, Brighouse, in the county of York, England,
engineer, have invented an Improved Apparatus for
Regulating Pressure in Pipes, of which the following
18 4 specification. | |

My invention relates to that clags of appamtu& for

regulating pressure in pipes, in which the movement
of a valve controlling the pressure supply is itself con-

trolled by the delivery pressure of the fluid, acting

upon & piston against the action of weights or springs.

The main object of my invention 18 to provide an im-
proved arrangementof inlet and outlet valves actuated
by a lever and weighted plston for regulating the ad-
mission and expulsion of high pressure fluid to and
from the upper side of a piston connected to a main
valve controlhng the pressure supply, or to the upper
side of a piston connected to another piston and main
valve controlling such supply. .

Another object of my invention 1s to construct an
apparatus of this type in such a manner that it required,
as in the event of fire, the main valve may be easily
fixed in a fully opened position and thus render the full
pressure avallable in the low pressure main.

The apparatus 1s more particularly applhicable to wa-
ter mains in towns or districts where the pressure in
mains or pipes may vary considerably owing to differ-
ences 1n alfitude. The pressure may, in such cases,

be all right for o higher level, but will, by gravitation,

become too great for a lower level and thereby render
the main liable to fracture. The apparatus is, how-
ever, also applicable for the purpose of controlling and
regulating the pressure of steam or any liquid or fluid.
In describing my invention I will make reference to

~ the accompanymg s megs illustrative thereof, in
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which—

Figure 1 is a'vertica. section, on a plane passmg

through the centers of the valves, of a. pressure ‘regula-

tor embodying my iinprovements; Fig. 2 1s a side ele-

- vation of the regulator shown in Fig. 1; Fig. 3 is an end
elevation of the regulating valve chamber looking in

the direction of the arrow 1, Fig. 2; Fig. 4 13 a vertical
section, similar to Fig. 1, of an embodiment of my in-
vention In which a single piston only, connected to
the main valve controlling the pressure supply, 18-em-
ployed; Fig. 5 is a side elevation of the form of appara-

tus shown in Fig. 4; Figs. 6 and 7 are modified forms of

apparatus which Wﬂl be hereinafter referred to.
Similar letters of reference indicate corresponding
parts 1n the several views. | -
Referrmg firstly to the embodiment of the invention
shown In Figs. 1 and 2, letter a¢ indicates the inlet to
the regulator which is, of course, connected to the
high pressure main or pipe. b represents the outlet,

- | pipe.

When first charging the reduced pressure
main, the high pressure liquid or fluid acts on the inlet
side of the valve ¢ and flow takes place past it until a
pre-determined pressure has been reached in the re-
duced pressure main. The piston d, the underside of
which is open to the reduced pressure, is loaded with
welghts ¢, or instead of weights I may employ springs,
to determine the point to which the pressure is to be
reduced, and these weights or springs may be varied
as desired. When the desired pressure on the outlet
side 18 attalned, the piston.d is moved upwa,rds thereby
(into the position shown on the drawings) and a pro-
jection d’ from the piston rod raises the end of a lever

[, pivoted thereto, and to the regulator casing at f”.

This movement of the lever f causes the regulator

valves g and h, with which the said lever engages, to
‘be respectively opened and closed. The opening of
| the regulating valve perniits the high pressure liquid

or fluid to flow through the pipe ¢ and cock j into the
chamber ¢/, and thence through the ports ¥/ in the
liner k into the chamber ! where it acts on the upper
side of the piston m connected by the spindle ¢’ to the
piston m’ and the main valvec. The cock j 18 always
open except in case of fire, as will be hereafter ex-

plained. The area of the pistonnm being larger than the
area of the piston m’ or valve ¢, the pressure acting on
the upper side of the said piston m closes the valve ¢

and cuts off the pressure supply. The valve ¢ remains
closed until such time as the pressure on the outlet
side of the regulator is reduced by a draw on the re-

duced pressure main. When the pressure on the out-

let side falls below the point desired, the weights or
springs e overcome the pressure on the underside of
the piston d, which consequently falls and carries with

it the end of the lever f, thus closing the regulating

valve g. The reduced pressure main being charged,
the valve ¢ is acted upon at both sides, but by differ-
ent pressures. The pressure on the inlet side of the
valve ¢ combined with the reduced pressure acting on
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the underside of the piston m/ opens the valve ¢ and

causes the piston m to displace the water in the cham-
ber [ through the ports n/ in the liner n into the cham--

ber o whence it passes through the two way cock p
and pipe ¢q to the reduced pressure side of the regulator,
the cock p being always open to the reduced pressure
side except in case of fire.

In case of fire the cocks j and p are both closed, thls
being conveniently effected by means of the iever r
connected to both, movement of which through one
guarter turn, that is to say, from the position shown in
full line in Fig. 3 to that shown in dotted line, simul-
taneously closing the cocks. The closing of the cock j
cuts off the supply of high pressure liquid or fluid from *
the upper side of the piston m. The cock p being of 2
two way type cuts off, on being closed, the pressure -

Wth]l 15 con:nected to the reduced preasure main or | from the outlet side Uf the regulator to the top of the
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herein shown, as

o

said piston m, and opens g poi't 8 to the atmosphere to | inlet dnd ‘outlet respectively, auxiliary val

permit of escape of water from the chamber !, thus
allowing the main valve ¢ to remain fully open and
rendering the full pressure available for fire. The
Bpace m” between the pistons m and m’ recejves any
water which may escape past either of the said pistons,
the drainiage water emptying through
and giving an indication of the leakage.

“In tlre embodiment in Figs. 4 and 5. only one piston
m* is employed, the reduced pressure .acting on its
underside, and the high pressure on its upper side. To
assist in closing the valve ¢ the piston m# is loaded with
& weight m%,  Also, in place of the cock j and two way
cock p, a valve 7 and a two way valve p’ are employed.
In case of fire these valves are both closed separately
instead of simultaneously, as are the
viously described arrangement. \

Fig. 6 shows another embodiment in ‘which one pis-

ton only is employed, but in this case a weight m® placed .

between-the piston and the valve is employed instead
of a weight resting on the piston as in Fig. 4.

In Fig. 7 a somewhat modified form of appa.rat’uﬂ ig

shown. In this arrangement only one piston m! is

employed and the regulating valve g controlling admis- |

sion of high pressure fluid to the top of the piston is
A pipe u affords a passage
for the high pressure fluid. to the chamber surrounding
the valve g and a valve v located in the said pipe en-
ables the pressure supply to be cut off in case of fire:
In this instance, the regulating valve controlling the
expulsion of the liquid or fluid from the chamber on

- the upper side of the piston m¢* is shown at w, this valve

controlling a passage w’ leading from the chamber to
the outlet or reduced pressure side of the main valve e.

A connection w? ffom the valve w rides on the lever '

the motion of which controls the movement of the valves

. as will be well understood.

I wish it to be understood that I do not limit myself
to the precise details of construction and arrangement
these may be varied in many ways
without departing from the spirit of my invention.

Iclaim. | | | f

1. The combination, with a regulator casing provided
with an inlet for bigh-pressure liquid and an outlet, of a
main valve for closing the said inlet, a main cylinder, a
main piston slidable in the sald main cylinder ang opera-
tively connected with the said main valve, pipes Or pas-
Sdg€es connecting the said main

a drainage aper-

cocks in the pre-

!

T

-{Hary valves and operating to-place

-main piston slidable in the said main
tively connected with the said main
sages connecting the said main cylinder with the sald

-0of the 1
£ency, an auxiliary cylinder

863,900
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ves controlling
the sald plpes or passages, an auxillary cylinder con-
nected to the saild outlet, an auxillary piston slidable in
the sald auxiliary cylinder, and lever mechanism opera-
tively connected with the sald auxillary plston and aux-
the said main cylinder
in communication with the said inlet and out of communi-
cation with the said outiet when tlie pressure In the said
outlet exceeds a prearranged limit, thereby causing the
sald main piston to close the sald main valve.

2. The combination, with g regulator casing provided
with an inlet for high-pressure ligquid and an outlet, of a
muln valve for closing the said inlet, 1 main cylinder, a
cylinder and opera-
valve, pipes or pas-

Inlet and outlet respectively, auxiliary valveg controlling
the said pipes or passages, means for cdntrolling the flow
of liguid

sald auxiliary valves and for use in case of emer-
connected to the said outlet,

an auxiliary piston slidable in the said auxiliary cylinder,

and lever mechanism operatively connected with the said -

auxillary piston and auxiliary valves and operating to
place the said main cylinder in communication with the
said inlet and out
In the said outlet exceeds a prearranged
sald main valve, |
3. The combination, with a regulator
with an inlet for high-pressure liquid and

casing provided
an outlet, of a

| main valve for closing the saigd inlet, a main cylinder, a

main piston slidable In the sald main cylinder and opera-
tively connected with the said main valve, pipes or pas-
8ages connecting the said main cylinder with the said inl_e;
and outlet respectively, auxiiiary valves controlling the
said pipes or passages, a second cylinder of smaller areg
than the 'said main cylinder and arranged hetween it and
the said outlet, a second Piston slidable in the said second
cylinder and operatively connected with the said main

piston and main valve, the adjacent ends of the two -said

cylinders being in communication with each other, an
auxiliary cylinder connected to the said outlet, an auxil.
iary piston slidable in the said auxiliary cylinder, and
lever mechanism operatively connected with the said aux-
illary piston and auxiliary valves and operating to place
the said main cylinder in communication with the said
inlet and out of communication with the said ountlet when
the pressure in the said outlet exceeds a prearranged limit,
thereby causing the said main piston to close the said
main valve, -

In witness whereof

1 have hereunto set my hand in

presence of two witnesses. -

JOHN B. BROADHEAD.

Witnesses : |
THOMAS H. BARRON,
ELSIR GLEDHILL.

through the said pipes or passages independent

of comm’unicatian with the said outlet"
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